Résumé. 2014 
1. bitroduction. - [1] . p and 13" alumina are among the best protonic conductors of large chemical and thermal stability [2] [3] [4] [5] .
Although these protonic compounds have been studied by a wide range of experimental techniquesoptical spectroscopy [6, 7] , X-ray diffraction [7, 8] , conductivity [4] [5] [6] [7] , NMR [9] -the mechanism of conduction is not clearly elucidated. Two kinds of explanation have been proposed : in NH' and OHj p alumina the cation could jump as a whole from site to site whereas in fully hydrated alumina a proton transfer mechanism is invoked [6, 7] .
Quasielastic neutron scattering (QNS) thanks to its ability to investigate dynamical processes both on a time scale of 10 -8 to 10-13 s and for distances of the order of 0.5 to 10 A, seems to be one of the best adapted methods of investigation of these mechanisms. Some QNS experiments have already been successfully performed in solid ionic conductor systems such as AgI [10] or La203 [11] .
fl [6, 7] . These values can be compared with conductivity and selfdiffusion measurements reported in figure 1 for other f3 alumina compounds. [1] [2] [3] [4] [5] [6] [7] and [19] [7] . Our material is completely exchanged, in contrast to Axe's compound of formula (NH4)20, 11 A'203 in which the excess Na+ (-20 %) was not exchanged [12] . All figure 2 .
The spectrum of pNH: presents very similar features to those described by Axe et al. [12] : an elastic peak is superimposed on a broad quasielastic component (Fig. 2a) [12] .
The intensity of the elastic peak will be governed by where a is of the order of 1.66 A [16] . Again one has to take into account the convolution by the experimental resolution, the fraction of rotating protons p and to introduce the measured value of the Debye-Waller factor U2 &#x3E; = 0.195 A2. This yields an equation similar to (4) which is fitted to the experimental profiles. One finds at 291 K,
The proton jump rate r = 2/3 a is 2 + 1 x 1011 S-1.
When the temperature is increased, the reorienta- Again these results can be interpreted by reference to the previous spectroscopic and cristallographic studies [6] (Fig. 3a) indicates the absence of a slower rotational process. Both, the E.I.S.F. and quasielastic width are of the same order of magnitude as obtained previously. This implies that the cation pairs are rather firmly trapped in the m-0 sites.
For flH'(H20),, (Fig. 3b) (Table I ).
The situation is less clear for the fJNH: and #H+(H20),,. As illustrated in figure 5 and in All these estimations lead finally to an order of magnitude for D, of 10-8 cm2 s-1, which is reasonable according to the value of the conductivity and to the relationship between conductivity and selfdiffusion coefficient (Fig. 1) .
On the other hand, the conductivities of POH' and f3H+(H20)m 1 O-11 and 10-' K2-' cm-' at can be extracted which is the fraction /? of rotating protons. This quantity can be usefully compared to the conclusions drawn from X-ray, optical spectroscopy, and NMR on the probability of presence and degree of interaction of the NH' and OH' cations in various cristallographic sites [6, 7] . The only indications on this latter process are provided by the high-resolution experiment. An order of magnitude of 10-8 cm2 s-1 is deduced for the selfdiffusion coefficient of NH4. As this cation has a similar size to that of Tl+, one can see from figure 1 that this value is reasonable. As expected, no broadening is detected for POHj but a small effect is found for pH+(H20)n which can just be considered as an encouraging preliminary confirmation for the hypothesis of proton transfer mechanism.
